I would like to start with two quotations which highlight the problem posed by the title. The first is taken from Konrad Lorenz's book 'On Aggression' (1966) :
'An unprejudiced observer from another planet, looking upon man as he is today, in his hand the atom bomb, the product of his intelligence, in his heart the aggression drive inherited from his anthropoid ancestors, which this same intelligence cannot control, would not prophesy long life for the species. Looking at the situation as a human being whom it personally concerns, it seems like a bad dream, and it is hard to believe that aggression is anything but the pathological product of our disjointed cultural and social life. ' And one can wish it was no more than that! Knowledge of the fact that the aggression drive is a true, primarily species-preserving instinct enables us to recognise its full danger: it is the spontaneity of the instinct that makes it so dangerous. If it were merely a reaction to certain external factors, as many sociologists and psychologists maintain, the state of mankind would not be as perilous as it really is, for in that case, the reaction-eliciting factors could be eliminated with some hope of success.'
My second quotation is from T C Schneirla (1968), criticizing Lorenz: 'The more scientists study behavioural development and the more they study its propetties through the animal series, the less likely are they to follow Lorenz's over-simplified formula which he applies uncritically to all integrative levels. As an example, in certain animals on what I call the "bio-social level", chemical secretions, according to concentrations, attract or repel species' mates, thereby dominating behaviour.
Ants, bees and wasps offer good examples of biological processes controlling behaviour directly. But insects are not people. On the "psychosocial level", in contrast, structural and physiological factors contribute indirectly to behaviour and differently according to the conditions of individual development. In man, adrenalin, a neuro-secretory excitatory substance, can arouse fighting, loving, poetising, preaching, singing or panic according to the individual's background and his current situation. The assumptions underlying the theory expounded in these books are sufficiently open to question for lower animals; their free extrapolation to man is therefore quite doubtful.' These two quotations form an appropriate background to the debate about the nature of aggressive behaviour which has continued since the publication of 'The Origin of Species' and the introduction by Herbert Spencer of the principle of 'survival of the fittest'. It has entered an acute phase since Lorenz's book was published in English in 1966 and called forth a chorus of criticism from his fellow-ethologists (Hinde 1969 , Montagu 1968 ). It has raised again what Professor Hinde has called 'the old dreary but not merely semantic question of the nature of instinct' (Hinde 1969) , when this tern is used both to refer to a driving force of internal origin, genetically given, and to indicate a lack of environmental influence on behaviour, so that aggression inevitably finds expression. I do not propose to attempt to summarize the arguments of Lorenz or those who agree with him or the range of observations on which they are based, nor the arguments of the critics which have been collected together and published by Montagu (1968) . Rather I shall attempt to make some observations on the main issues, including the problem of definition of aggression. Relevant observations have been made by workers in very different fields, but particularly biologists who 1tD PrAc. roy. Soc.
-6W97 2 study animal behaviourthe ethologists, by physiologists and exprimental psychologists, by anthropologists and sociologists and by psychiatrists and psychoanalysts. The litirature in all these fields is vast, but the-rliability and validity of the data in human fidsare very dubious. The main criticism of Lorenz has been that he has generalized from hard data obtained from ethological studies on certain animal species to all forms of life and extrapolated from data obtained from observing certain individual animals to that of human groups.
Deiition: For the biologist and the physiologist aggression means fighting and/or assaulfive behaviour, likely to cause i jury to another individual. Bamett (1964) would include not only actual attack but all activities which tend to repel others of the same species. Aggression is not identified with prey-hunting or killing for food, Aich it has been said is no more aggressive behaviour than is the occupation of a family butcher. Aggression does not therefore refer to destructive behaviour between members of differnt species. In fact such behaviour, outside the prey-hunting situation, very rarely if ever occurs in natural conditions. Aggression then refers to behaviour between members of the same species, is intra-specfic fighting or repelling. For ethologists, however, aggsion refers to behaviour which also has the consequence of reducing the likelihood that actual damage or death will occur to either antagonist. It therefore includes behaviour involving threat, withdrawal or submission and these are known collectively as 'agonistic' behaviour. Much of aggressive behaviour as actually observed in a great variety of species has not therefore the consequence of causmg ijury or death but of. avoiding these. Much of aggrssive or agonistic behaviour is therefore not real fighting, but consists of threatening or bluff, carried out by the adoption of specific postures, of visual displays of colour or plumage, of the emitting of sounds or odours which have the effect of repelling the. antagonist, or contrariwise of submissive postures which have the effect of turning off the aggressive behaviour of the stronger anitti-and alowing the weaker to escape. For each species the form of agonistic behaviour is held to be specific to. it, and under natural condition-s fighting between members of the same species very rarely leads to death or to serious injury.
Within this context aggression may therefore have survival value for the species, regulating population densities by driving away the weaker, or reducing their fertility, distributing the species over the availabe territory so that the amount of food per head is kept at an optimum, allowing undisturbed couhip and mating and facitating the rearng of young. It may also have the consequence of reducing infectious disease. Within species that lead a group life, aggression leads to the establishment of dominance hierarchies within the groupthe pecking order, so maintaining group cohesion (Barnett 1964) . Agrs ive behaviour is elicited when an animal's territory is entered by a stranger who, meeting it, usually withdraws. The territory may be large or confined to a small area surrounding the nest where the young are being reared. Territorial aggression is intimately linked with sexual behaviour and the rearing of young. The animal in possession of a territory would appear to have a natural advantage. While intruding males usually withdraw, females may not do so. It is in the conflict set up by the opposing sexual drive and the aggressive defensive behaviour that ritualization behaviour involving appeasemt leads to reduction of aggression and consequent mating and the establishment of pairing and social bonding.
It is in this situation, with unresolved conflict due to stimulation of mutually opposing forms of behaviour, that 'inappropriate acts' or 'displacement behaviour' occur in many species. The phenomena of obsessional neurosis in man with its rituals, inappropriate acts and compulsions have been likened to this.
The circumstances under which we can conceive aggression as a powerful factor in promoting both the survival of the individual and of the species are those obtaining under nahtual conditions. These disappear as soon as the group of animals is subjected to conditions which are not natural, as in an enforced restriction of territory, in the cage, the zoo or the laboratory experiment. Under conditions of overcrowding the protective mechanisms break down and in some species a general slaughter occurs. To those who conceive aggression as an inbuilt drive which must find expression and are to generalize the evidence obtained fom some species to man, the rapid growth of the world's population is seen as the gravest threat to man's survival.
When we turn to usages of the term aggression as applied in the clinical sihuation in man, particularly as used by psychiatrists, we find the conceptual franmwork very wide and loose.
Psychiatry, in the English-peaking world in particular, has during the last sixty years been greatly by the dual instinct theory of Feieud, in which aggression and sexuality are seen as the two primary instinctual forces in nature, carrying all the implications of intel origin, spontaneity, independence of external evocation, and ievitability of behavioural expression, which the older models of instinct theory shared. Tere is the further factor in the Freudian model that the performance of aggressive behaviour, like that of sexual behaviour, provides gratification and pleasure and a release of the dammed-up tension to which its non-performance due to conflict between opposing drives has given rise. Few now accept this early model in the case of man, recognizing the great influence of learning and of the environment, particularly in early life, in changing, regulating and inhibiting almost every aspect of behaviour. It is because of this recognition, and the belief that such changes are imposed upon rather simple inbuilt drives whose origin it is thought can still be detected in subsequent behaviour, that the concept of aggression and its recognition has become so wide and loose in clinical medicine. Nevertheless most contemporary conceptual frameworks, developed to understand and hence to devise treatment and management for a wide range of neurotic, psychotic and behaviour disorders in man as well as disorders of personality development, give the aggressive propensity and its vicissitudes within the life history and experience of the patient a central place. Moreover, aggression is conceived by many as the factor determining the consequences of social stress of all kinds within human society. In this sense there is some evidence that the physiological and biochemical consequences of psychological stress are similar to physical stress which threatens life; 'evidently the bodily response to humiliation resembles in some ways that to danger to life or limb' (Hamburg 1961 , quoted by Barnett 1964 . This is one of the main themes of psychosomatic medicine. It must, however, be emphasized that such models do not necessarily include the concept of aggression as an instinctual drive ofinnate origin in the sense that Lorenz, and before him Freud and other psychologists, used it.
Instinct is now an outmoded term, but in its original form it referred to a drive towards a particular form of behaviour specific to and universal within a species, having a purposive and adaptive character but a stereotyped form, which is called out by environmental stimuli or circumstances, and which is genetically determined as an inbuilt mechanism, not a learned behaviour and not one much modified by learning. As such, so-called instinctive behaviour within a species would be subject to the processes of natural selection. In more modern terms, notably those introduced by Lorenz, the element of 'drive' as an essential aspect of instinct involves the idea of spontaneity of behaviour, if not released by some particular environmental stimulus, then bursting forth in the complete absence of any appropriate external stimulus, the so-called 'vacuum behaviour'. This, then, includes the idea of the accumulation within the central nervous system of energy specific to a particular form of innate behaviour which builds up potential or 'tension' when not released, and as it accumulates results in a lowering of the threshold of sensitivity to external stimuli which are appropriate as releasers. In the model of Lorenz this tension in the nervous system is referred to as 'reaction-specific energy', in the Freudian model as 'psychic energy' -a concept for which no physiological model exists.
It is essentially on this issue that opinion is sharply divided. In brief, if this view of aggression is correct, then we and other mammals have a need to be aggressive, suffer tension if we do not perform aggressive acts, and experience pleasure and relief of tension when we do. Expressed as baldly as this, the hypothesis has little to support it, is opposed by most comparative ethologists, and is obviously inappropriate to man, unless we enlarge the meaning of aggression to include assertiveness and much else besides. A similar statement could not, however, be made for the so-called sexual instinct.
Looked at from the point of view of biological needs we can, however, describe many forms of behaviour, innately determined, dependent upon the somatic or the internal state of the individual which, if not engaged in, lead to a mounting state of tension or restlessness, a state of high physiological arousal, and which are not wholly dependent upon external stimuli for their evocation. Breathing, drinking, eating, sleeping and sexual behaviour are examples and their performance satisfies physiological needs of the individual; their performance is regulated to a major degree by the chemical status of the individual. For each the individual is equipped with a physiological mechanism regulating the particular behaviour and sensitive to the somatic or chemical state of the organism. When aggression is looked at in this way, it is evident that a very complex neurophysiological equipment exists for the regulation and patterning of it in all mammalian species. What is the evidence, however, for a hormone or chemical substance to which this apparatus is specifically sensitive and which might provide the internal stimulus to aggressive behaviour? Some hormones, notably the androgens, increase aggressiveness and trigger it in the presence of suitable environmental stimuli. But the context indicates that aggressiveness in this instance is closely related to sexual behaviour and is elicited when the latter is frustrated. It is doubtful if we can impute to aggression the description of an appetitive behaviour, behaviour for which there is a biological 'need', as we can in the case of hunger, thirst, sleep or sex. Rather upon present know-ledge it would seem that aggression in its various behavioual expressions is adaptive and defensive in nature, serving the individual whose biological or social status is threatened and evoked by such threats. In this sense we can conceive aggressive behaviour as being called into play whenever either the basic biological needs or the psychological or social needs of the individual are frustrated, threatened or the means of gratifying them denied him. We share with other mamals the aggressive response to frustration of primary biological needs and comparative ethologists have begun to define the special requirements of some species, which if denied them or threatened evoke agonistic behaviour. Understanding of man's agonistic behaviour is more difficult because having language, thought and fantasy he is capable of vastly more complex ways of dealing with threatening situations and also more subtle and varied forms of communication and social interaction. Moreover his social and psychological needs are more highly developed and his means of gratifying them more varied. He is able to postpone action for long periods or inhibit it altogether. Moreover he uses words more than weapons and he can retain much of the frustration, the tension and the distress within him, without as the psychoanalysts say 'acting out'. But he has to learn to do this. As part of this process he has the developed capacity to build mental or symbolic representations of external events and to invest them with meanings dependent upon his previous experience. Man therefore has the capacity to resolve within his own mind threatening situations which animals lower in the evolutionary sense can only cope with by physical agonistic behaviour in the context of the real and here-and-now situation.
Finally, of course, there is a vast literature, both from experimental work on animals and from observations on man suffering from cerebral lesions or the results of surgery, demonstrating that aggressive behaviour can be facilitated, decreased or abolished. The lesions in such cases have been found to be those which destroy or interfere with cerebral structures involved in the organization and patterning of aggressive and nutritional behaviour, and have been found to lie in or near to the limbic system and the hypothalamus. Although some deny this, there is little evidence from this considerable literature to oppose the explanation that lesions and ablations in the brain influence the excitability and organization of an effector or motor apparatus. Again it is often suggested that there are intra-species differences in the aggressive tendencies between individuals. At one time humans with an inherited tendency to epilepsy were thought to be innately more liable to aggressive behaviour but this is no longer accepted. In a related field EEG studies showed that badtempered, irritable, impulsive children and adolescents had an above-expectation incidence of immature rhythms, that is rhythms normal for younger individuals. It is also true that in young persons who have suffered brain damage in early life aggressiveness may be prominent, the best known examples of which were the children who suffered in the pandemic of encephalitis lethargica after the first world war. In all such instances, whether the factors be inherited or acquired, it would seem that the enhanced tendency to show aggressiveness lies in a lowered threshold of the apparatus to respond to the relevant environmental stimuli.
Professor R A Hinde (Sub-Department of Animal Behaviour, Madingley, University of Cambridge) Aggression in Animals Definition With animals, it is possible to study only behaviour and not subjective phenomena. Behaviour directed towards causing physical injury, which must clearly be labelled as aggressive, is often associated with self-protective or withdrawal responses, and threat postures usually contain elements of both attack and withdrawal: the complex of attack, threat, submissive and fleeing behaviour is often labelled agonistic behaviour. Aggressive behaviour often results in settling status, precedence or access to some object or space: whether all behaviour which does this should be labelled as aggressive is a matter of opinion. In whatever way aggressive behaviour is defined, a clear distinction must be made between criteria relating to consequence (e.g. infliction of injury) and those relating to causation (e.g., in the human case, intent).
Our knowledge about aggressive behaviour consists ofscattered fragnents drawn from diverse species in which the organization of aggssive behaviour may differ markedly. This must be borne in mind in considering the generalizations which follow.
